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iwm%] mm* 

TfB:£ (1) X-UZtLZ> 1 l~7f^n« 2, 3*§$l7 

mi] 




Rl^«fctFR2(i, 7 J<liW> ^ (2) ~ (5) -C^$*t*3£-C*0, 
R-t^*otv»TU^ e tzfzU R 1 is J: 2 £>— # t±;ft-f g£ (2) 

[ft 2] 




R, R' , R" (iTta^a^Sr^o 

(a) R = F. R' =OH, R" =0H 

(b) R = 0EU R' =F, R" =0H 

(c) R = OH, R' =OH, R" =F 

(d) R = 0 H N R' = OEU R" =0H 
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2/ 



0*<K R^^'RYfi, **j*3\ « (7) vmZtL**. ttztt* (3) 
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^pp02 0 0 2-3 7 3 2 1 3 ^ ^-^ 

~ (5) T^£*l&^-c&£o fc*?U RX^j^rY^— ^(^^ (7) 




(7) 



R, R' , R" (iTISO|a^-ii^^i- 0 

(a) R = F N R' =0H, R" =0H 

(b) R = OH, R' =F, R" =0H 

(c) R = OH, R' =0H. R" =F 

[f»#£3l TIB^: (8) T*mZti& 1 l~~im*^-f%> a 2, 3HI1T 

lit 8] 




Asn. (8) 



2, 6mmr^y^^> 0 

Ut9) 




Asm ( 9 .) 



0**, R x ^3J:y ? RY (i _ hf5lcraDo j 
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^12 0 0 2- 3 7 3 2 1 3 ^ ^-S 

m^ms] Tie* do) -emztiz 1 i~-7m*m-t2> a 2, 3m& 

o 

mi 0] 




•OH (10) 



C**. R l&XZPR 2<i_hfSH|B|C 0 ] 



[»*^6] Tie* (11) T?^$^*7y3i«:-g-tpi i-7m*m-fz> 

a 2, 6tio 

[ft 1 1 ] 




(1 1) 



0«-«i-4it*#«fc1-&TIB* (1 2) -C«$*l* 1 Itttt4a2,3 

mi 2] 
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vfrM-fzztzitmt-tzTttt (13) -emzti&i omzm-rza 

Utl 3] 



2,3 




Asn-Fmoc (13) 



AcHN 



Ri. r 2 ^k (2) -e^a^*, m^iis: (3) xmztiz 



[fln 4] 




.OH 



AcHN 



Asn-Fmoc (14) 



AcHN 



Cs^f, Rl, R 2 «-^ (2) -C^£*L£S, fli^fig*; (4) t^£*L& 
&TIfi5S (15) -C^^tL^8i6iS:^r-r^« 2, 3*;*/7uffimTAs* { 7 3 : l' 
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6/ 



Hbi 5] 



HO 




CsS*. Rl. R 2 ©-^ (2) T^**L*ak fltffrtt:* (5) "C^StL* 

i] s (15) -rmztiz*; ummr *s*7 *?>mmfa 

) t^^7i^na 2, 3 * y vTDf i7^^*7^ >f f 



*»»m+*Zt*Mkb-t*T1B!* (1 7) "CjEStL*! 1«*«. 2 , 
6 ^y7nii7^A7^>ff#(7)Ij|fc 



Hbl 6] 



H( 




AcHN 



Asn-Fmoc (16) 
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7/ 



Hfcl 7] 



H( 




Asn-Fmoc (17) 



i J9^l1-^»it^#mti-^Tie^: (18) -emZtiZ 1 0$t£:#1-£« 2, 

6 *y ^Tum&Tx^7^>mm®-<om&&:o 



RX^itfRY^-^}^ (7) -e^fr*^ (3) 

[!Mt^i4] ^ (is) -e^stL&^y ^r^mr^^^^ymMW 



Htl 8] 



H( 
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C5£*K R x ^XVRY(D-^l±^: (7) X*7F2tL2>M, Wfiitt (4) 

[m^Ml 5] ^ (19) 'C$LZti&*yi>'Tn&&TX/i?¥>W®Mt 
•5>Tffi5£ (2 0) 8$&&^r*-a « 2, 6^Ey ^Tnfffiir;*^^ 

[4fc2 0] 




0**, RXui^RYo-^ (7) T^sfL&n, flb^ti^; (5) -ctfs 

[W^l 6] A (2 0) ^&Zfr**Jz/Tu1ffi&T*JiJ^Z'ffl&fc 
) -e^S*i& 7 « 2, 6<=e/ y 7 nfir ^ 7 ^ >if #<Ol3li£ 

o 

Ht2 1] 
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[fjf^l 7] 5$ (1) T^$*L* 1 l~7$t£^1-& a 2, 3HISTX 
^9¥>«H»frO«gH6*»*-t*ifc*«F«fc't«^: (8) ts$^n~ 

[tt^l 8] 5£ (6) -C^StL* 1 1 ~7m*^1-2> a 2, 6*S07* 
^9^v«l*fro«li«S:K^^sc:fc*4«Kt-r*S: (9) -e^£*L*i 1 - 

[l*Jfc3tl 9] 3* (8) -e^$*L& 1 1 ~ 7 a 2, 3117^ 

^7^^o7^^7^^i^i*ti)it^#f tt^,^; do) -ca^tL* 
i i~7i^tn« 2, 3M§i^Mit?*o 

[l»^2 0] 5£ (9) T^SfL* 1 1 ~7H£;rr& a 2, 6$|$I7X 
M'7^07^7^Mi*tl)it^#ti:tU (11) T&ZfiZ 
1 l-7t^t^« 2, 6««ft03Kjf*feo 

[0 0 0 1] 
[0 0 0 2] 

mm (dna) . fy^fm^i^ommiftft^t lt, m§it> 

[0 0 0 3] 
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[0 0 0 4] 

»47*aC?3?> (Asn) tf>««07 5 y Lfc7*/< 9 

&*g& (N-^*'jnyFM) T?^^> 0 H-*l±-b'J> (S e r) * h V* 
(Thr) OT^a-^^trtK^-frLfcA^^^afMR (0-^'Jny 

#*g. (37) <vm^frb 4 rfr-yizfrmzti&o 

[0 0 0 5] 

lv> 0 £.fcmz&&L%\^mmiz, jzmizx^?&<Dimmx$>2> 0 

[0 0 0 6] 
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[0 0 0 7] 

[mm * m$k-t ztztb <D^m 

1. 5* (1) tf $tL^ 1 1-7***1-* a 2, 3**7*/<?4?>fl|#fc;ft 

[0 0 0 8] 
[ft 2 2] 



[0 0 0 9] 

[5**, Rl*J:VR2 ( ±, **j*3\ s* (2) - (5) "C^S tiZ&T?$> ft N 
[0 0 10] 




(i> 
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[0 0 11] 

R, R' , R" ttTSBoa^S-^-fo 

(a) R = F> R' =0H, R" =0H 

(b) R = OH, R' =F, R" =0H 

(c) R = 0H, R' =0H, R" =F 

(d) R = 0H, R' =0H, R" =0H 

[0 0 12] 
[ft 2 4] 




(3) 



[0 0 13] 
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[0 0 14] 
[ft 2 6] 

OH 




[0 0 15] 

2. 5* (6) "«$*L*7 3r«*trl l-7t^n ff 2,6ii7^7 

[0 0 16] 
[ft 2 7] 




. Asn-Fmoc ( 6 ) 



[0 0 17] 

RX^i^RY^ 5ft (7) -e^$*L**, *fcli3* (3) 

~ (5) T^$*L&g|T*&o fc*?U RX^iZ/RYo-^M^ (7) "C 

[0 0 18] 
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[ft 2 8] 




(7) 



[0 0 19] 

R, R' , R" {iTIB^a^^^-to 

(a) R = F, R' =0H. R" =0H 

(b) R = 0H, R» =F. R" =0H 

(c) R = 0H, R' = 0H> R" =F 

[0 0 2 0] 

3. & (8) -c^stL&i i -im*^-?* a 2, 3mmr^^y^>R^<D 

[0 0 2 1] 
Ift2 9] 



C^f. R 1 XfR 2 {±_LfEHCiWJ Co 3 
[0 0 2 2] 

4. 5$; (9) Ti&Zfr2>7 yMZ^tf 1 l~7i?rtt^ a 2, 6$tilT*^ 
[0 0 2 3] 




(8) 
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Htso] 



H< 




AcHN 



Asn 



C^4". RX^iOfR Y(i_tfgtcjw(c 0 ] 
[0 0 2 4] 

5. ^ (10) T-mZtl& 1 l~7*l^^1-^« 2, 3mil^^^^i*o 

[0 0 2 5] 
[it 3 1] 



[0 0 2 6] 

6.^(11) -mSti&^SfSr^tf 1 l~~7m*^-f& a 2, 6H§l£t^ 

[0 0 2 7] 
Ut3 2] 



[0 0 2 8] 

*&mmtt, 5fct:#I2 001-18568 5# (£TF> 3fc«fcv>5) fc*jv* 




(1 0) 




(i l) 
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12 0 0 2-3 7 3 2 1 3 ^ I 16/ 

[0 0 2 9] 

(1) (a) L< {i2®m±<7)$|ilT^/^^>^-^tprl^l3^ttt 

& mmm rw?*?y ^mmwomm zmxL xmm r^^y^ >mmm&& 

t>£*#&x*s, 

& h mz 

(b) mmmTx^7¥>mmw&^tfammmTx^7#>mmfau^ 
K^ttiz mm txs*9 >mmfc z Lxm^tiz m&vo ^^^^ 

(2) (b' ) xg (b) T^i^^niiT^^°7^>M«#^^n7X^ll 

(3) L<i±2m&±<DmmTx^7*?>z^ttm&mK xie^ (a 

flria (i) f fc«t (2) ffimon#;r^/N o 9^>ii##:(7)^3t 

(4) ffi#te©«Bak**7*/*l'«=.A'* h^v*^-^ (Fmoc) 

(i) ~ (3) v^tt^ismoiiiiT^^ o 7^r^M##c7)M5t^ N 

( 5 ) It (a) ^ • ^«tc*3S v T A/S0S3l*tt & 1 ® & L < 2 @M 

^fcft&Ig-efc*. mfffi (1) ~ (3) ^-rM^m^mmr^^y^m 

[0 0 3 0] 

(e) (a) imt>L<i*2m&±<DffimTAs*5'*>*&ttm&w^tti 
&MmmTx^7^>Kmm&<v&m&zmALxmm7A;*7^>mmfcm& 
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( b ) mmmrx/u ¥>mMfli&b* tzimmmrx^? *?>mmfcm&® 

(c) is (b) ?ftmztifcmmTxs*?¥>wmfc<o&m&*iteLxmm 

(7) (b' ) is (b) ^frffiz*ifzffimTxs*7*>mmte*mm&fm 

(c' ) IS ( c ) ^i#^tL7tmilTX/^^>^||Jn7X^^$rMv^T^n7K 

^-r^is. 

(8) L<(i2®m±^HiIT^^^^>'^^^W, TfB:£ (A 

^tsi><DT-$>z>, mm (6) ttzit (7) um<Dmm.r^^y^^<om^3^ 

(9) Iltt^riS^Fmo cS-C**fTSB (6) ~ (8) ^-ftt^|B»0 

(10) IS (a) *«5B5fe»lC'>TA'lte0a6«r*'1-& 1®*> L < Ii2® 

s^iiS:#«i8t3b*, tffie (6) ~ (8) ^-rfimm^mmT^^y^y 

[0 0 3 1] 
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[0 0 3 2] 

f W7W^ (Asn) O^TS y»&c N a5c5fe»JC^qfiE-f&N-r«b 
^^3*5^N-^y3'>Kjft^L^«f«»T»Jbor. Man (0 1-4 
) GlcNac (p 1-4) GlcNac tt&b^zmm*^ 3 ) o TlgilT 

fcrXAC^Vfci/^o ft-frWOflKW»f. TAcHNj fiT-fehT^ K 

[0 0 3 3] 
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mTz^7*?>Kmm&o&m&zMxt2> ztx, mm&mmtmxztiftm 

[0 0 3 4] 

, ittx.it, bmizmmzti&mm*7^t<Dm^ftm*mmzfa±L. 

(DXh&o 

[0 0 3 5] 

iit% a 2, 3m&fat a 2, 6&&fc<Dmmz^x&Tizmw'?z>o 

a2,3m «2,6^i:li, i/T )^t if 7 7 Y -X t Ojg^flbSfc 
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[0 0 3 6] 

* 2, 6tt^LfcfSfiS*, tfl±y7W**7^ 2, 3*£ 

[0 0 3 7] 

ttfitT*/*?^ (91-Asn-Fmoc) £ vT^»||^^t vT 
& v* tt v r £ IE? S # tt^mFttOUffglF-CftH $ ft 

izmmrw?** ^^ovf^7^ c t k ± am u mm&v 

[0 0 3 8] 

yf-;l/^-^r^*;V^-;l, (Boc) 31, 7^*, TVWV* 

BocMWH<, Fmoci#i^fU\ FmociliyT^ 
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M^^>^Afi<2r^nO^?S (tztz.i£^ Protecting groups in Organic chemistry 
, John Wiley & Sons INC., New York 1991, ISBN 0-471-62301-6 £#M) \z'& 

[0 0 3 9] 

^Tfc^h'j^A^iJp^Tv^lL, 2 5TCt:T7^7r/?ii^Fmo c 

mo c^£*A1-&<r t^-ei&o 

[0 0 4 0] 

^^Ct^tri^o ^r#«J^(±. a2 1 3W||t^^Rat Re com 
b i nantft*Oi©> a 2 , 6 tEfNSX*C$& R a t Liverfi^i 
WS:f»fSii:^iS 0 v7'J *~ If £&*>v>T p HllftcJ: 
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^-v: 22/ 



[0 0 4 1] 

tztx. if, # «b tt^MII T^s^y >ffl&fcm>%*to * Ffl'tiSM *7A^D7f 
^9 7-f-t»llt> HPLC^v>tilt-& 0 HPLCi:^Tfflv^* 
9Ai:LT(±«*^O*9A*«»3fC*0^ tztx.it, ODS, Phenyll 
N - h y fife-f * vifc&^o # 7 a „ iz tztx if, 7 7 /ut v 

jy.-tOSM^t- £ *K x. (i\ «&2lri*F m o c &Xh&Wi&, ^ (12) , 
(13), (17), (18) ©«l«r^A9^^1t3l^«:i|t«Xtta#«©» 

[0 0 4 2] 
[0 0 4 3] 

tztx.it, h-*8a®is&*u\ mykfrmztizit&mzmffim (tzt 
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> &mmTX'*7 3?>mmfczniM$£^o tztjuz, ^hplc (ods 

1 5) "Cff^#ffJ Lv^o 
. 10 0 4 4] 

> &BB&#Mi 5 o mummr y*~?7 Afrmm :^;-^=6 5 : 3 5 4 fctt 

5 0 mMg^mr •> AtJc^ : T-fe h - h V )V= 8 2 : 15) X*fto (Dim 
[0 0 4 5] 

^tUv> 0 d OSJS-CM v> & > y - * io^c^PPai*»iitTjR $ ttT v» a j. * 
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fltSrH^tfi^o fcfcx_ff, ^fliHPLC (0DS*7A, 1 0 

-2 0 OmMSMiT^^-^A^if^fMtT-fe h- h V /K &&v> 

V;v=8 2 : i8**Sfin*) Tlf^«iL^ 0 

[0 0 4 6] 
[0 0 4 7] 

*U*. #!SU^e^^«r^i:t- fffl^)^5i*7A, HPL 

esaisw -sit ^ o 

(i6). (19) - (21) <ommTxs^*>m&foz&WLi±m&®<Dj& 

[0 0 4 8] 
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[0 0 4 9] 

(fctxJf, Protecting groups in Organic chemistry, John Wiley & 
Sons INC., New York 1991, ISBN 0-471-62301-6 0 fztz.lt, 
^FmocST^^i^ N,N-y^W;H7^ K (DMF) <K HIlT 
*^^l£2S#:K*;v*»j >€rinx.t^JS^9 -^^J; 1) Fmo c^£l£3r 

m±0^iCj;l9> ^tx.tf, 5£ (8) , (9) <7)HllT^/^^r^^#^X 
[0 0 5 0] 

m±(7)^^«t 19, titbit, ^(10), (11) 0«i^f!kXttj|^li 
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[0 0 5 1] 

o Vft"t & t #F*3 & & o fcHil^^t- ^it^^tLtv^o £ 

[0 0 5 2] 

mmm] 

[0 0 5 3] 

###fl 1 9 J y7 n « 2 , 6 »jR7^^9 ( S - 1 ) <D&m 

ffiftmoSGP (yT'JH'Jn^yfK) 5 0 0mgtT^thV>Al 
Omg (3 19/imol) ^f^-^-M^^^Aliit (TRIZ 
MA BASE0.05mo 1/'J^;K Sft*^v^A0. Olmol/'J? 
pH=7.5) 25mli:j|»Hfc. £*UC7*?"*— -S-E (* 

WfMlg) 5 0 m g ^ b 'J^ - ti • fift* ;Vv Aff ^1 5 
m 1 lzmfrLtzm%L*toz-, 3 7 < CT«L/: 0 1 1 5B#r«. iO»iftSri«Jft 

Oyy7n a 2,6Hl7Wr/ (S-l) *2 5 2mg#/So 
[0 0 5 4] 



ffiliE#2 004-3006283 
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UtS 4) 



HOOC HO 

"8 



n YilZpr^ oHFfot7*p o 



HO HCb^^^o^LS^N^ 
HO^^V NHAc NHAcq COOH 



HflK?G fl ' HO^OH 
HsC^ NH TlO 



[0 0 5 5] 

iH-NMR (3 Ot:) 

a 5.13 (s, 1H, Ma n 4 - H- 1) , 5.07 (d, 1H, J = 9.5 
Hz, GlcNAcl-H-1), 4.95 (s, 1H, Man4-H-1), 
4.77 (s, 1H, Man3-H-1), 4.61 (d, 1H, J = 7.6Hz 
, G 1 cNAc 2-H-l) , 4.60 (d, 2H, J = 7.6Hz, GlcNA 
c5, 5-H-l) , 4.44 (d, 2H, J=8.0Hz, Gal6, 6-H- 
1), 4.25 (bd, 1H, Man3-H-2), 4.20 (bdd, 1 H, M 
a n 4-H-2) , 4.12 (bd, 1H, Man4-H-2), 2.94 (dd 
, 1H, J = 4.5Hz, 17.2Hz, Asn-/?CH) , 2.85 (dd, 1 
H, J = 7.0Hz, 17.2Hz, Asn-^CH), 2.67, 2.66 (dd 
, 2H, J = 4. 6Hz, 12.4Hz, NeuAc7, 7-H-3 e q) . 2. 

07 (s, 3H, Ac), 2.06 (s, 6 H, AcX2) , 2.02 (s, 6H 
, AcX2) , 2.01 (s, 3H, Ac) , 1.71 (dd, 2 H, J = 12. 
4Hz, 12.4Hz, NeuAc7, 7-H-3 ax - 

[0 0 5 6] 

###0 2 7'>7n««T^^5^> (S-2) <D&m 
#filt#^/;yy7n « 2, 6mmTW?*>X 0#M2 0 0 1 — 1 

8 5 6 8 5^HiMt:ii:t7V7nii7XA7^>^t3to ^NM 
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R -t — 9 £Tf2K7Fl~o 
1H-NMR (SOt:) 

8 5.12 (s, 1 H, Ma n 4 -H- 1) , 5.07 (d, 1 H, J = 9.7 
Hz, GlcNAcl-H-1) , 4.92 (s, 1 H, Man4' -H-l) 
, 4.76 (s, 1H, Ma n 3-H-l) , 4.62 (d, 1 H, J = 8.0H 
z, GlcNAc2-H-l), 4.58 (d, 2H, J = 7. 8Hz, GlcN 
Ac5, 5' -H-l), 4.47 (d, 2H, J = 7.9Hz, Gal6, 6' 
-H-l) , 4.24 (bd, 1H, Man3-H-2) , 4.19 (b d d, 1 
H, J=3.2Hz, 1.4Hz,Man4'-H-2), 4.12 (bdd, 1 
H, J=3.2Hz, 1 . 4 H z, Ma n 4 -H- 2) , 2.93 (dd, 1 H, 
J=4.5Hz, 17.0Hz, As n-jSCH) , 2.93 (dd, 1H, J = 
6.8Hz, 17.0Hz, As n-/?CH) , 2.08 (s, 3H, Ac), 2. 
05 (s, 6H, AcX2) , 2.01 (s, 3 H, Ac) 

[0 0 5 7] 
Mfc3 5] 



HO 




HO "^S^^o^N^NH, 
HO^ZyO/ N HAc NHAc O COOH 




[0 0 5 8] 

###U3 Fmo c&-?7X^7*f><DT$ymmm*fcmVtzTi'TummT 
Xs*y*r> (S-3) <D&J& 

##M2Ti#£*L£T vTnM§I7*^9 3r^ (S-2) 0.0 3 4mmol 
£H^7fc2. 7mli:7^b>4.1ml U&mm^MMmt, -7)^* 
V v*;l/3&-3i?*- b (Fmoc-OSn) 0.10 
3 mm o 1 t&m7km~f MJ-)A0.137mmo 1 &}J0;U MUX* 2 B#TO# 




ffiliE# 2004-3006283 




3^2 0 0 2-3 7 3 2 1 3 A ^-^ : 29/ 



Lfco TLC-cac&»T*«BlfeiO»i8[«:|ftE««L, T-fe h >*|&i:Lfco 
m^**? ^fv'^y'J^i^^L^v'J *y;l/&ft*Lfc:&9A (ODS* 
7^) »w**tWIIU I^Fmoc-7vrnS^W7^> (S-3) £ 

[0 0 5 9] 

1 H-NMR (D2 0, 3 0*0) 

7.99 (2H, d, Fmo c) , 7.79 (2H, d, Fmo c) , 7.55 ( 
4H.ni, Fmoc), 5.12 (1H, s, Ma n 4-H 1) , 5.06 (1H 
, d, GlcNAcl-Hl), 4.93 (1H, s,Man4' -HI), 4. 
82 (1H, s,Man3-Hl), 4.69 (1H, d, GlcNAc2-H 
1), 4.67 (2H, d, GlcNAc5, 5' -HI), 4.53 (2H, d 
, Gal6, 6' -HI), 4.34 (1H, d, Man3-H2), 4. 27 ( 
1H, d, Man4'-H2), 4.19 (1H, d, Man4-H2), 3.0 
3 (1H, bdd, Asn-/?CH), 3.00 (1H, bdd, A s n-£C 
H), 2.15 (12 H, sX4, -Ac) ; HRMS Calcd for 
c 8 lHi 2 0N 6 NaO 50 [M+Na+] 1 9 9 9.6 9 3 0, f o u n 
d 1999.6939. 

[0 0 6 0] 
Mb 3 6] 



HO 



6 OH OH T 

ho »9&£!&£^2^$^L 




HotZy^ NHAc NHAcq COOH 



OH HCT^o y° 



[0 0 6 1] 

##fl!J4 (5-T-fe^^ K-3, 5, 7 -YVT**^-! -7)V*U-T>-y 
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^-v*: 30/ 



v K— .y ^ ( 7 - 



5-Ace tami de — 3,5,7— t r i deoxy-7-f 1 uoro- 
D-g 1 yc ero-/?-D-ga 1 ac t o-2-nonu 1 opyrano 
sidonic acid 25 <D&$0 

[0 0 6 2] 
[ft 3 7] 




16 17 18 

[0 0 6 3] 

( 1 ) iti?m 1 7 (7)^ 

*7fc^m(6 0ml) Kmmi-hVVJ* (5g, 6 9mmol) *«F*U 
fcLfcUKD-tf?* (16) (lOg, 5 5mmol) ££>LfoJn;L 

^TL/^^&mtSL/io SiS^fc^KMLT^K, 7KtK3 0 0 c cfc&C 
o ^>iiLTf«t?«:^i6^>o ifc$®L®Z^*y-» (14ml) <DmfrLWm£k* 
ft v\ 17^9.0g (l|X^4 1 %) #7to 

[0 0 6 4] 

(2) ft^-tJl 8<^j& 

ft-SHfl 7 (4. 3 g, 1 1 mmo 1 ) fci^ft^ ?- 1/ > (12 0ml) 

(3.1 g, 12mmol) SriJPx. 2 0tM#L£?IU ^yV)VT)Vu-)V (2 . 
3 g, 22mmol) £ #n x. ^iS^Jg £ M L £ o TLC (^-^V : 



tB!E#2 004-3006283 



^#H2 0 0 2 - 3 7 3 2 1 3 ^ ^--J? : 31/ 

(8 0ml) KjfrfrL?- HJ^A^^yK (4 3 1mg, 5. 5mmo 1 ) £ 

fln^r^^^rF^L^o tlc (@£gp^;n o : 5 

: i) -?Em&T*mwLtz^ *>$i®mmi r- i 2 0 (+) -e^t 

T-*v^-^-C:^m, t°'Jy> (4 4ml) fc»*U 0 Etc <$£P L 

fco Rfcmm~ h V >f/U7"feWn»; K (4. 6 g, 3 8.5mmol) £}JD 

A^nv^77>f- (MM^^^-9- > : f^m^^;v= 2:1) xmm 

mi 8 (2.8 g> 11x^5 8%) zntz 0 

[0 0 6 5] 
Kb3 8] 




JDPiv 



OCOCH 2 CI 

2 0 

[0 0 6 6] 

(3) jMl 90M 

18 (200mg, 0.4 5 5mmol) t'^DD^^v (7.8ml 
) ttf'Jyy (1.3ml) fc»*U ftfcfc*nnBfe& (1 5 5mg, 0.91m 
mo 1) fciDx-T, T;vn*>^T-l 5t:T?»#Lfc3&*<b 1 5^WRJE&$*fe 
o Zflfflfc* *?S-)l< (5ml) -C^^nnpSRSr^^vf-U b 

S^y'J*W7A^n7l«^77^- (@f=&;r.f-;v ; -\^^->= i : 4) x* 
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12 0 0 2-3 7 3 2 1 3 ^ *J ; 32/ 

»su it&m 1 9 mm. 1 7 2 m g , ^73.5%) £#£ 0 

[0 0 6 7] 

!H-NMR (4 0 0MHz, CDC 1 3 ) 

5 7.37-7.29 (m, 5H, Ph), 5.39 (dd, 1 H, J lf 2 = 
8.0Hz, J 2 , 3 = 10-4Hz, H-2), 4.89 (dd, 1H, J 3 , 
4 = 3. 4Hz, H-3), 4.8 9, 4.6 2 (2 d, 2 H, J = 12.5Hz, 
OCJi2Ph), 4.53 (d, 1 H, H-l), 4.37 (dd, 1 H, J 6a> 
6b=ll-5Hz, Jea, 5 = 6. 0Hz, H-6a), 4.32 (dd, 1H 
> J6b, 5 = 6. 6Hz, H-6b), 4.00 (m, 1 H, H-4), 3.92 
(s, 2H, COCH2CI), 3.75 (dd, 1 H, H-5), 1.23, 1. 
19 [2s, 18 H, COC (CH 3) 3] 
[0 0 6 8] 

13c-NMR (4 0 OMHz, CDC 1 3) 

a 1 7 8.3 3, 1 7 7.5 7, 1 6 5.9 2, (C = 0), 1 3 6.6 6, 1 2 
8.4 8, 1 2 8.0 7, 1 2 7.8 9 (Ph), 99.16 (C-l), 72.82 
(C- 3), 7 2.3 5 (C- 5), 7 0.9 2 (C-2), 7 0.4 9 (0_C_H 2 P 
h), 6 7.2 9 (C-4), 6 2.3 0 (C-6), 4 0.4 0 (C0£H 2 C1) 
, 3 8.9 5, 3 8.8 0 [C 0_C_ (C H 3 ) 3 ] , 2 7.1 4, 2 6.9 8 [CO 
C CCH 3 ) 3 ] 

[0 0 6 9] 

iH-NMEU 1 3 c - NMRtiB r u k e r OAVANCE 4 0 0 (4 0 0 
MH z tmz) -e$J;t Lfz<> mife&M? n n (DmZftUmm tLXYV * 

it^>7Mi, d (ppm) jt&^gclij (Hz) tfL?z 0 ^VijVfrjjy 
A?n-7f^77^-l:it Merck Silicagel 6 0, 7 0-2 3 
0 m e s hJUt 2 3 0-4 0 Ome s h*, a&tfcv' V * ^;H±M^b^±M<7) S 
ilica Gel 60 (Spherical) ^ KlBtft&m (J^TT L C 
) ^LTIiE. MerkttlDC-Plat ten Kieselgel 60 
F254 (Artl, 0571 5) Ltz 0 l»^7f^7^ 
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0 l 



2 002-373213 A ^-v : 33/ 



(HPLC) (DjjyA&j-ftyJTAfttWk COSMOSIL 5Ci 8 -A 
R Packed Column ( <f> 4 . 6 X 1 5 0 mm), SHEJB U 5H6^fe 
**tH±> J A S C OTOFP - 210 Spectrofluoromet 
e r S:ffiv^ 0 

[0 0 7 0] 

( 4 ) tt&m 2 0 <7)^ 

-ffc^l 9 (3 00mg, 0.5 8 3 mm o 1) &Z??uu * 9 > (5.8ml 
)fc»*U T;vrf>^5fLT- 1 5 1 f W L^^f) ^xf ^7 5y ^ ;v 7 7 - 
>U7^*yK (DAST) fciDAfco DAST^nilOMffii:ILlB| 
KLR&S-ti-fco TLCT'MH^^HU (3ml) tDAST^ 

^-9-^=1 : 6) x*mmut&M2 0 OR* 2 1 lmg, a$7 0%) 

[0 0 7 1] 

!H-NMR (4 0 0MHz, CDC 1 3 ) 

a 7.3 7- 7.2 7 (m, 5H, Ph), 5.31 (ddd, 1 H, J 3> F = 

14.3Hz, J 3j 4 = 9.69Hz, J 2 , 3 = 9.63Hz, H-3), 5. 

04 (dd, 1H, Ji y 2 = 7.93Hz, H-2), 4.86 (d, 1 H, J 
= 12.2Hz, OCii2Ph), 4.60 (d, 1 H, H-l), 4.59 (d, 

1H, 0CJH. 2 Ph), 4.44 (ddd, 1H, J 4> 5 = 9.04Hz, J 4 
, F=50.6Hz, H-4), 4.43 (ddd, 1 H, J 6a> 6b =12.1 
Hz > J6a, 5 = 2.41Hz, J 6a> F =2.23Hz, H-6a), 4.2 

4 (ddd, 1H, J 6b> 5 = 5.67Hz, J 6b> F =1.28Hz, H- 
6b), 3.93 (s, 2H, OCOCJH.2CI), 3.75 (m, 1 H, H-5) 

, 1.25, 1.18 [2s, 18H, OCOC (CH 3 ) 3 ] 
[0 0 7 2] 

13 C-NMR (4 0 0MHz, CDCI3) 

$ 1 7 7.9 4, 1 1 7.4 3, 1 6 5.8 8 (C = 0), 1 3 6.3 4, 1 2 8. 

5 5, 1 3 8.2 3, 1 2 7.9 2 (Ph), 9 8.6 8 (C-l), 8 7.3 5 (d 
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02 002-373213 ^ ^-v : 34/ 

, J 4> F = 1 8 8.6 2 Hz, C-4), 7 2.6 5 (d, J 2 , F=7.96H 
z, C-2), 7 2.0 5 (d, J 3> F =2 0.0 2Hz, C-3), 71.49 

(d, J 5, F=2 3.0 9Hz, C- 5), 7 0.8 0 (0£H 2 Ph), 62. 
12 (C-6), 4 0.3 0 (OCO_QH 2 Cl), 3 8.8 7 COCO£.(CH 3 
) 3 ] , 27.17, 26.92 COCOC CQH 3 ) 3 ] 
[0 0 7 3] 

[ft 3 9] 




2 1 2 2 

[0 0 7 4] 

(5) ik&m2 \ <D^m 

M®2 0 (625mg, 1.21 mmo 1 ) £p< (24.2ml) K 

7^^>^*T-1 StJ-eaB^Lft^s ■J-hy^A^ RvF (13 
. 1 m g , 0 . 6 mm o 1 ) £#Dx. fc Q 3 0 L C TWMffitk **!©&HK * 

>£8MtlltI R-l 2 0 (+) -C^fn (pH6-7) U ttJBfrS£&ftEEfeli 
t/co ii^-y'J *W7A^nvh^77^ (f^j^ji^-;i/ : ^-9->= i 
: 4) tiSlM%2 1 (JR»3 9 5mg, J»7 4%) 
[0 0 7 5] 

iH-NMR (4 0 0MHz, CDC1 3 ) 

5 7.3 8-7.2 9 (m, 5 H, P h), 5.18 (ddd, 1 H, J 3j F = 
14.8Hz, J 3> 4 = 9.51Hz, J 2 , 3 = 8.99Hz, H-3), 4. 
90 (d, 1H, J = 11.7, OC£. 2 Ph), 4.63 (d, 1 H, OCJi 2 
Ph), 4.47 (ddd, 1 H, J 5> 6a = 2.43Hz, J 6a , F=2.2 
Hz, H-6a), 4.47 (d, 1 H, J if 2 = 7.7Hz, H-l), 4.3 
8 (ddd, 1H, J 4> 5 = 8.96Hz, J 3> 4 = 9.67Hz, J 4> f 
= 50.8Hz, H-4), 4.23 (ddd, 1 H, J 6a> 6b = 12.0Hz 
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2002-373213 ^ v : 35/ 

> J6b, 5 = 6.05Hz, J 6 b, F=1.26Hz, H-6b), 3.75 ( 
m, 1H, H-5), 3.54 (m, 1 H, J 2 , OH=2.70Hz, H-2), 
1.2 7, 1.2 6 (2 s, 18H, OCOC (CH 3 ) 3] 
[0 0 7 6] 

13C-NMR (4 0 0MHz, CDC 1 3 ) 

<* 1 7 8.1 7, 1 7 7.9 4 (C = 0), 1 3 6.5 4, 1 2 8.5 4, 1 2 8. 
17, 128.12 (Ph), 101.31 (C-l), 8 7.4 5 (d, J 4j p 
= 1 8 7.3 9Hz, C-4), 74.17 (d, J 3> F =18.88Hz, C- 
3), 7 2.4 5 (d, J 2 , F=7.56Hz, C-2), 71.45 (d, J 5 
, f = 2 3.2 6 Hz, C-5), 71.09 (OjC_H 2 Ph), 6 2.4 4 (C- 
6), 38.90, 38.85 (O C OH (C H 3 ) 3 ], 27.14, 26.99 

COCOC CC_H 3 ) 3 } 
[0 0 7 7] 

(6) ^t2 2^ 
k"V^> (2 2.2// 1, 0.2 7 4 mm o 1 ) ^^L/;y^ n n * ? > (3 
7 0^1) iMKOJ^Mch V y)V*uj y^i (46//1, 0. 

2 7 4mmo 1) £?ilTU 1 533^ it^2 1 *V?uu*?y (1ml) 

(lml) fc»*U T;Vrf>^T^TTv<b^h';^A (13mg, 0. 
2 0 6 mm o 1) , 7- h 77>'t- l i'A^07 / f K(57mg, 0.20 6 mm 
ol) ^Di4 0lt«$tf; o 2Btr^TLCT^fl-M^^5i^^JE« 

I^^r-9->=l : 4) -effi§!iLTft;^2 2 (]|X*3 0. 4mg, JR$9 5%) 
[0 0 7 8] 

!H-NMR (4 0 0MHz, CDC 1 3 ) 



tBIE#2 004-3006283 



^12 0 0 2 -3 7 3 2 1 3 ^ ^-v 

£ 7.3 9- 7.3 2 (m, 5H, P h), 4.99 (ddd, 1 H, J 3> F = 
13.18Hz, J 3> 4 = 9.27Hz, J 2 , 3 = 3. 87Hz, H-3), 4 
.93 (d, 1H, J = 12.07Hz, OCH 2 Ph), 4.67 (d, 1 H, J 
1, 2 = 1.18Hz, H-l), 4.63 (d, 1 H, OCH 2 Ph), 4.51 
(ddd, 1H, J 6a> 6b=11.95Hz, J 6a> 5 = 2.54Hz, J 
6a, F=2.08Hz, H-6a), 4.23 (ddd, 1 H, J 6b> 5 = 6. 
14Hz, J 6b> F =1.14Hz, H-6b), 4.08 (m, 1 H, H-2) 
, 3.64 (m, 1H, H-5), 1.26 [2s, 1 8 H, OCOC (CH 3 )3 
} 

[0 0 7 9] 

13 C-NMR (4 0 0MHz, CDC 1 3 ) 

8 1 7 8.0 1, 1 7 7.6 8 (C = 0), 1 3 6.0 6, 1 2 8.6 3, 1 2 8. 
31, 128.14 (Ph), 9 7.2 5 (C-l), 85.51 (d, J 4> F = 
1 8 3.9 7, C-4), 72.01 (d, J 5> F =2 3.8 9, C~5), 71. 
7 3 (d, J 3r F =l 8. 9 8, C-3) 

7 0.5 7 (0_G_H 2 Ph), 6 2.4 2 (C-2, C-6), 3 9.0 8, 3 8.9 
0 (OCO_C_ (CH 3 ) 3 ) , 27.18, 26.95 [OCOC (HH 3 ) 3 

[0 0 8 0] 
HUO] 




2 3 2 4 



[0 0 8 1] 

(7) it^2 3<D&J& 

it^2 2 (1 8 Omg, 0. 3 8 7mmo 1 ) ^^^/-^ (8ml) }:?| 
frLi-h 1; h*vK (9 2 2mg, 9. 6 7mmo 1) £#D;L3§#L 4 0 

X:x~Kfcmttz 0 4.5^tTLCtU5K7 h K$ t 5 o fz £ t LWi 
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37/ 



<<*>$iWMmiR-i 2 o (+) -e«f*om. itatawiL/So r 

M7A^n7b^77-f - (ftK^f-^/ : ^*y->= i : i) Ufc-g-^ 

2 3 (J&g 1 0 5 . 3 m g, JR$ 9 1 . 6 %) £#£ 0 

[0 0 8 2] 

iH-NMR (4 0 0MHz, CDC 1 3 ), 

3 7.4 0-7.3 1 (m, 5H, P h), 4.96 (d, 1 H, J = 12.13 
Hz, OC:H_2_Ph), 4.71 (d, 1H, J X> 2 = 1.33Hz, H-l), 
4.69 (d, 1H, OCH 2 Ph), 4.49 (ddd, 1 H, J 4> F =51. 
06Hz, J 4> 5 = 9.19Hz, J 3> 4 = 9.20Hz, H-4), 4.02 

(m, 1H, H-2), 3.93 (dddd, 1 H, J 6aj 6b =12.19H 
z > J6a, 5 = 2.31Hz, J 6a> F =2.32Hz, J 6a> 0 H=6. 
20Hz, H-6a), 3.8 9-3.7 7 (m, 2 H, H-3, H-6b), 3. 
3 9 (m, 1 H, H- 5), 
[0 0 8 3] 

13 C-NMR (4 0 0MHz, CDC 1 3 ), 

d 1 3 6.3 9, 1 2 8.6 2, 1 2 8.2 4, 1 2 7.8 3 (Ph), 98.63 
(C-l), 88.19 (d, J 4> F =178.91Hz, C-4), 73.95 
< d > J5, F=2 5.4 8 Hz, C-5), 71.18 (OCH 2 Ph), 71. 

16 (d, J 3> F =19.69Hz, C-3), 6 4.4 8 (d, J 2 , F=8. 

42Hz, C-2) , 6 1.39 (C-6) 

[0 0 8 4] 
(8) -ft^%2 4<D&)& 

it^2 3 (1 0 5mg, 0. 3 5 3 mm o 1) £ * 9 J -;V ( 7 m 1 ) izm 
frLMJmm (3 3 3 fx 1, 3.5 3mo I) fcMx-fcflU T )U=r^mT^M 

^77^- mm^)U: *?;-)i, = 5 : 1 ) t«tM»2 4 (JR4 5 
7mg, JR^7 2%) £#£ 0 
[0 0 8 5] 
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iH-NMR (4 0 0MHz, D 2 0), 

5 5.23 (dd, 1H, J X> 2 = 2.69Hz, J i( F =1.44Hz, 
H-l-«), 4.65 (ddd, 1H, J4 ? p=5 0.9 4 Hz, J 3> 4 = 
9.06Hz, J 4> 5 = 9. 58Hz, H-4-«) t 4.47 (m, 1 H, H- 
2-a), 4.43 (ddd, 1 H, J 3> F =14.28Hz, J 2 , 3 = 4.9 
Hz, H-3-or), 4.16 (m, 1 H, H-5-a), 3.95 (m, 2 H, H 
-6a-<r, H-6b-«), 2.14 (s, 3 H, NHCOCH 3 -g) 

[0 0 8 6] 
13 C-NMR (4 0 0MHz, D 2 0), 

a 1 7 5.2 7 (C = 0-«), 9 3.4 6 (C-l-a), 8 8.3 0 (d, J 
4> f= 1 7 7.0 0Hz, C-4-«), 69.91 (d, J 5> F =24.41 
Hz, C-5-a), 6 7.6 0 (d, J 3> f=18.74Hz, C-3-a), 

6 0.3 6 (C-6), 54.12 (d, J 2 , F = 8.68Hz, C-2-«), 
2 2.31 (NHCO_CH_3_- «) 

[0 0 8 7] 
Mb 4 1] 

H U" ? H 

AcHN^-^y COOH 
HO 

2 5 

[0 0 8 8] 

(9) -fb-g-%2 5©M 

-fb^2 4 (50mg, 0.22 4mmo 1 ) \£fr\£ (12 3 

mg, 1.12mmol) t^m^THs?^ y ( 5 m g) £ V >^ h 'J AJi 
WlStS (lOOmM, pH7.5, 3.4ml) fOt^7^f7;VK 
9— fe* (5 0U) S:in£Mai-CRiSSrBB^Lfeo 2 4 B^j£^&fc£$M£!g& 
^*0*^#^L*>f*>2fi!«WHfi*9A (AG 1 -X8, 2 0 0-4 
OOmesh, formate form) tCO-£-fc 0 3 0 0 m 1 Sfc L£?£> 
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lM^^B«W£*ffl.$**H£aUgU MS*7A (Sephadex 
G-l 5, 7K) tiILM^2 5 (J|X*4 Omg, t^5 8. 9%) £#£ Q 

[0 0 8 9] 
1H-NMR (4 0 0MHz, D 2 0), 

d 4.61 (dd, 1H, J 7 > 8 = 8.97Hz, J 7> F =4 5.5 6Hz 
, H-7), 4.18 (dd, 1H, J 5> 6 = 10. 63Hz, J 5, p=29. 
86Hz, H-6), 4.15 (m, 1 H, H-4), 4.07 (m, 1 H, H-8 
), 4.02 (dd, 1H, J 4> 5 = 10. 10Hz, H-5), .3.90 (dd 
d, 1H, J 9 a 9 b = l 2. 1 8Hz, J 9 a , 8 = 2.77Hz, J 9a> p 
= 2.86Hz, H-9a), 3.76 (ddd, 1 H, J 9 b, 8 = 5.33Hz 

> J9b, F=2.06Hz, H-9b), 2.40 (dd, 1 H, J 3 e q, 3 
ax =13.00, J3eq, 4 = 4.88Hz, H-3eq), 2.15 (s, 3 
H, 0C0CIL3), 2.00 (dd, 1 H, J 3aXi 4 = 11.70Hz, H 

— 3 a x ), 

[0 0 9 0] 
13C-NMR (4 0 0MHz, D 2 0), 

a 1 7 5.1 7, 1 7 3.6 8 (C = 0), 96.01 (C-l), 89.12 (d 

> J7, F= 1 7 9.2 3 Hz, C- 7), 6 9.6 7 (d, J 6> p=17.41 
Hz, C-6), 68.31 (d, J 8 , F= 2 6.5 0 Hz, C-8), 67.2 
6 (C-4), 6 2.7 0 (C-6), 52.17 (C-5), 39.19 (C-3) 

, 2 2.61 (NHC0^H_3_), 
[0 0 9 1] 

#fM5 (5-7-fe*^ K— 3,5,8— f 1 Jft^v-8-7^n-D-^'J 
•bn- J 8-D-7^f-2-y)?nk'7yyF-'^ 7y*; K ( 8 - 7 n 

5— Acet ami de — 3,5,8 — t r i deoxy — 8 — f 1 uoro— D 

— g 1 ycero — /3 — D — ga 1 ac to — 2 — nonu 1 opyranos 
idonic acid 27 <D&$0 

Tie<7)^+-A(:toTy7;vi (2 6) frb 5—T~t? ^ K— 3 , 5, 8- 1> 
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^-v: 40/ 



'jmy-8-7;i/tn-D-^Hn- i j-D-^ %u\Z? ; 

^-'^ (2 7) £^&L£ 0 

[0 0 9 2] 
Hk4 2] 



HO OH 

achSS^T^ 0 *" 

26 



<?S OMe 




BnQ9 H OMe 
BnO 



BnO 



AcHN 



Bn( lJ H OMe 
A^N^2/-C0 2 Me 
BnO 



HO v-J ?H 

A^HN^^2^00 2 H 



'aMe 



HO 



27 



[0 0 9 3] 

8 - 7;^ D vT^ONMR f - ^ ^J^TIC/Tto 
1H-NMR (4 0 0MHz, D 2 0) , 

a 4.69 (dddd, 1H, J 8f F =48.7Hz, J 8> 9a = 5.0H 
z » J 8, 9b = 3.5Hz, H-8), 4.03 (ddd, 1 H, J 4> 5 =1 
0.0Hz, J 3aXj 4 = 11. 1Hz, J 3 eq, 4 = 4. 7Hz,.H-4) 
, 3.95 (dd, 1H, J 4> 5 = 10. 0Hz, J 5> 6 = 9.9Hz, H- 
5) , 3.9 4 (ddd, 1H, J 6, 7=~ 0Hz, J 7> 8 = 6.8Hz, J 
7, F = 14.0 Hz, H-7), 3.88 (ddd, 1H, J 9a9fa = l 3 
. 3Hz, J 9 a> 8 = 3. 5 Hz, J 9b> F =28.0Hz, H-9b), 3. 
8 6 (dd, 1H, J 5> 6 = 9. 9 Hz, J 6 , 7 =~0Hz, H-6) , 3. 
72 (ddd, 1H, J 9a> 9b = 5.33Hz, J 9a> 8 = 5.0Hz, J 
9a, F = 30.6Hz, H-9a), 2.28 (dd, 1H, J 3eq , 3 ax 
= 13.00, J 3 eq, 4 = 4. 6Hz, H-3eq), 2.05 (s, 3 H, 
Ac) , 1.87 (dd, 1H, J 3ax> 4 = H. 1Hz, J 3 e q, 3 ax 
= 13.00, H-3 a x) 
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[0 0 9 4] 

###U6 (5-T*?< K-3, 5, 9 - h V ft^y- 9 -7;i/*o-D-^V 
■bn-^-D-7^h-2-y^nk 4 7/yK-^ 7v7 K (9-7;i^n 

5-Acetamide-3,5,9-trideoxy-9-fluoro-D 

-glycero-^-D-galacto-2-nonulopyranos 
idonic acid 28 

Tie^)^^-A}:toty7;^ (2 6) ri>«b5-T-b*$ K-3, 5, 9-h 

';ft^y-9-7^n-D-^';-bD-^-D-7^ h-2-y^DH°7y 
^-^ 7*>? K (2 8) Z^foLfZo 




0 2 Me 



28 



[0 0 9 6] 

##0H 7 C M P - v T ;ugft(0^fig 
[0 0 9 7] 
Mb 4 4] 




:OOH 



7F:R = F, R' = R"=OH 
8F:R = R"=OH, R' = F 
9F:R= R 1 =OH, R"=F 
OH:R= R' = R"=OH 



NH 2 



OH 



- R 
AcH 




'COOMe P 



cHlCZ^S/^COOH >-( 



7F:R oF,R' = R"=OAc 
8F:R » R"=OAc, R» - F 
9F:R= R* =OAc, R n =F AcO OAc 

OH:R= R» « R n «OH 



HO OH 

7F:R « F f R' - R"«OH 
8F:R»R»OH, R' = F 
9F:R= R' -OH, R"=F 
OH:R= R' = R"=OH 



[0 0 9 8] 

(a) (1) Dowex 50-X8, MeOH, (2) Ac 2 0, 6 0%HC 
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1 0 4 ; 

(b) (1) 1 H-T e t r a z o 1 e, C H 3 C N, (2) t-BuOOH, 
CH 3 CN, (3) DBU, CH3CN, (4) NaOMe, MeOH, H 2 0 
[0 0 9 9] 

vT^m (0. 0 7 4mmo 1) (3ml) fcSrt»U T )V 

^>M,WrrmUr*ffiWL%:tfbD o we x- 5 0W-X 8 (65mg) £iJPx.. 

3mmK&mttzo Rfci&TzmmLs iiMEjnif: 0 mmzMimwi ( 
200^1) u - 20 vxmn Lte&bm&mm : 6 o 1 

5 : lftjft (2 2 ft I) 4: in A. 1 0tt:t4 07>&&£-££ o RJ&fcTfcttB 

T;vm (2 9) m^M^o -^,tD75^M 
i# (3 0) (0.2 3mmol) =Sr^>^f f >T?SU* <D 3 U Hlg LtzT 

* h - h y ^ (100//1) fc*-*L-e*L»* Lfii?fc, r ^^v^*T**+*C 
l#imiH-ff7V-^ (I7mg, 0.2 3mmol) £flPx.£ 0 5 

**tt*)isfev»jfc 0 ^aE^Stfcr-th-by^ (400^ l) ^jjpx., r;vrf 

V£tifiET2kJ$L£a*fc>2. 5MOt-BuOOHh;Vx>^ (2 9 0^1) * 

v^f-;l/*;l/"7>r K (5 3^1) ZMTL1 O^FWUt-BuOOH^^ 
^y^-LtZo t<7)'&, DBU (18^1) ZMTLX2 OftmmM.'VimLfco 

%j&m-T*mmik, s-n> ( o . 6 7 m 1 ) , tk ( 1 . 3 5 m 1 ) % ± y y ? 

RyK (3 6 Omg) *iDx.giftTM 6 B#F&£j££*fc 0 KJ&fcTfciWB 
^TK-CttttiU ^nn^>t^U: 0 7j<Jf £2 5 m 1 mSttr- 

HfcEEi&mLtzo Z<7)7kmWL*S ephadex G-15 (1.8^X90cm 
) *fflv»4W5A^n7h^77'f- (IHjSi:2 0mM7>t-7*, 
II: 0.3ml/mi n) ffSL, CMP-vT^M (3 1) &t#£ 0 
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[0 10 0] 

###U8 CMP- 7" -7***^-7" -7JVtD-v7;Vl«)^ 

y7;^^!) Kft*^ (2 5) £fflv>/cJ^i#%#!l 7 tmm^ LX CM 
P-7" -7;i/tn-y7;H^Lf:, NMRf-^^ 

iH-NMR (4 0 0MHz, 5 0 mM ND4DCO3 in D 2 0) , 
S 8.04 (d, 1H, J 5> 6 = 7. 6Hz, H-6) , 6.20 (d, 1H 
, J 6 , 5 = 7. 6 Hz, H-5) , 6.06 (d, 1H, J \ » , 2 ' =4.5 
Hz, H-l' ) , 4.5 4 (dd, 1H, J 7" j 8 » =9. 5 Hz, J 7" . 
F=45.9Hz, H-7") , 4.42-4.20 (m, 7H, H-2' , H- 
3' , H-4' , H-5' a, H-5' b, H-6", H-8"), 4.16 ( 
ddd, 1H, J 4 " ( 3" eq = 4.7Hz, J 4 » , 3 » ax =11.3Hz 
. J 4 , 5 = 10-3Hz, H-4"), 4.03 (dd, 1H, J 5 » ( 4 » = 
J 5" , 6" =10.3Hz, H-5"), 3.91 (ddd, 1H, Jg» a> 
9" b =1 2.2Hz, J 9 » a , 8 »=2.8Hz, J 9 » a> F = 2.8H 
z, H-9" a) , 3.75 (ddd, 1 H, J 9 » a> 9 » b =12.2Hz, 
J9" b, 8"=5.4Hz, J 9 » bj F =2.1Hz, H-9" b) , 2.6 
1 (dd, 1H, J 3 » eq , 4" = 4.7Hz, J gem =13.3Hz, H- 
3" eq), 2.14 (s, 3H, Ac), 1.76 (ddd, 1H, J 3 » ax 
, 4» =11. 5Hz, J g em=13.3Hz, J 3 » ax> P = 5 . 6 H z , 
H-3" a x) , 

[0101] 

###19 CMP-8" -f*t^y-8" -7^0-^7^810^ 

*sTfrwt<Dftt>i)Kfc&m (27) *iv^wii#tM7 tmmzLxcu 

P-8" -ft^y-8" -7Wn-y7^|fe«:^Uo NMRf-^^ 

iH-NMR (4 0 0MHz, 5 0 mM ND4DCO3 in D 2 0) , 
$ 8.08 (d, 1H, J 5> 6 = 7. 6Hz, H-6) , 6.20 (d, 1H 
, J 6, 5 = 7. 6 Hz, H-5), 6.09 (d, 1H, J i» t 2 ' =4.1 
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Hz, H-l' ) , 4.9 0 (m, 1 H, H-8" ) , 4.4 2 (dd, 1 H, J 
3', 2' = J 3' , 4' =4.9Hz, H-3' ) , 4.39 (dd, 1H, J 
2' , 1' =4. 1 Hz, J' 2 ' , 3' =4.9Hz, H-2' ) , 4.3 1- 
4.28 (m, 3H, H-4' , H-5' a, H-5' b) , 4.15 (ddd, 
1H, J 4 " , 3" eq = 4.4Hz, J 4 » , 3 » ax =11.5Hz, J 4> 
5 = 10. 5H z, H-4"), 4.10-3.90 (m, 5H, H-5" , H- 
6" , H-7" , H-9" a, H-9" b) , 2.6 0 (dd, 1 H, J 3 » e 
q, 4»=4.4Hz, J ge m=13.1Hz, H-3" eq), 2.13 (s 
, 3H, Ac), 1.77 (ddd, 1H, J 3 » ax> 4 » = 1 1. 5 Hz, J 
gem = 13.1Hz, J 3 » ax> P = 4.5Hz, H-3" ax) , 
[0 10 2] 

##$110 CMP-9" -f-^drv-9" -7;Vtn-y7;VS^| 

*sT>\'WL<DiXi?*)\ l Zik^>%!) (2 8) £fflv^mfi###fl7 t»LTCM 
P-9" -r**z/-9" -y)l'*u-z/T)\'m.*:&}8.Lfz 0 
[0 10 3] 

mmmi F mo citrxA^^^or^sii^iucvyTn fl 2, 

3MilT^/N°9^> (Cl-1) JsiOTmocStT^^r/OT^il 
^^^tfc2®0<=ey vTn <* 2, 3mm.TX^7*?^ (C l-2^.tfC 1- 
3) <D&1& 

###1 3 Ti# ^ tifz F m 0 c it7^^7^><7)7 ^ 7 *MH£^ t tz T z/ 
fz a 

i/T)UWim&mmt U« 2, 3$5fmfg^&£Tfrl£<7)Ra t, R e c omb 
i n a n t & <0£fflv*fc o 

##M3T#^7t7vTn 9i(20mg, 1 0. l^mo 1) *50mM 
# 3 ( p H = 6 . 0 , 5ml) fc*WK§*fcfk 4«f 7 ^7* < > 

(BSA, 5mg) *lMz-2>o £*t^ CMP - v7;Vf ( 2 6 m g , 4 0.4 
/<mol) N Alkaline phosphatase (5//1, 125un 
i t ) SrJPx.^— ik-f&o mkfc. «2,3-Sialyltransfera 
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se (CALBIOCHEMlil, 10 0^1) £#D;i 3 7 "Ct? 4 8 BfP^SS 
HP L Cta£>«:^^- L4**€>jRffl.3&«lfl&*i ^^L^Nf^T'^JS 

MDfcm> HPLCTO7ACTiSU: (YMC-Pack R&D OD 
S, D-ODS-5-A, 2 0X 2 5 0mm, AN/2 5mM AcONH4 
buf f er = 18/82, 7.5ml/min., wave lengths 
7 4nm) £ £5, 2 5#&fc5>->Tn 1 1» (Cl-1) ^ -ett-T 

^3 0M, 3 4Mi:^yy7niot ft^ (Cl-2) M (Cl- 

3) #»miT^, *ti**tizfrMLtz^ mmm, x.^"?m&m*ftd 

2, 3j&**-*l***l0. 7mg (2.7%) „ 1.9mg (8.3% 
) , 3.5mg (15.3%) %htifZo &4k&yo<ONMRT-?it&T<Ot)5t) 

[0 10 4] 

ffrfr* (Cl-1) 

1H NMR (4 0 0MHz, D 2 O, 3 01C, HOD=4.81) 
a 7.90 (d, 2H, Fmo c) , 7.69 (d, 2H, Fmo c) , 7.4 
9 (dd, 2H, Fmoc) , 7.42 (d d, 2 H, Fmoc) , 5.10 (s 
, 1H, Man4-Hl), 4.97 (d, 1H, GlcNAcl-Hl), 4. 
9 1 (s, 1H, Man 4' -H-l) , 4.5 0-4.6 0 (m, 4 H) , 4. 
34 (1 H, Fmoc), 4.24 (bs, 1H, Man3-H2), 4.18 ( 
bs, 1H, Man4-H2) , 4.10 (m, 2 H) , 2.74 (m, 3 H, A 
sn-/3CH, NeuAc7, 7' -H3 e q) , 2.40-2.60 (m, 1H 
, Asn-^CH), 2.05, 2.03, 2.02 (each s, Ac), 1. 
77 (dd, 2H, NeuAc7, 7' -H3 a x) . 

[0 10 51 

(Cl-2) 

1H NMR (4 0 0MHz, D 2 O, 3 0t, HOD=4.81) 

3 7.9 0 (d, 2H, Fmoc), 7.69 (d, 2H, Fmoc), 7.4 

9 (dd, 2H, Fmoc) , 7.42 (d d, 2 H, Fmoc) , 5.10 (s 
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, 1H, Ma n4-H 1) , 4.97 (d, 1H, GlcNAcl-Hl) , 4. 
90 (s, 1 H, Ma n 4' -H- 1) , 4.47-4.60 (m), 4.43 ( 
d, 1H), 4.32 (1H, Fmoc), 4.22 (bs, 2H), 4.17 ( 
bs, 1 H, Man4-H2) , 4.06-4.13 (m, 2 H) , 2.7 2 (m 
, 2H, Asn-ySCH, NeuAc7-H3eq), 2.50-2.60 (m, 
1H, Asn-ySCH), 2.05, 2.03, 2.01 (each s, Ac) 
, 1.77 (dd, 1H, NeuAc7-H3ax). 

[0 10 6] 
it&W (CI -3) 

1H NMR (4 0 0MHz, D 2 O, 30X:, HOD=4.81) 

8 7.9 0 (d, 2H, Fmoc) , 7.69 (d, 2 H, Fmoc) , 7.4 

9 (dd, 2H, Fmoc) ,7.42 (dd, 2H, Fmoc), 5.10 (s 
, 1H, Ma n 4-H 1) , 4.97 (d, 1H, GlcNAcl-Hl), 4. 
90 (s, 1 H, Ma n 4' -H- 1) , 4.50-4.60 (m), 4.45 ( 
d, 1H) , 4.33 (1H, Fmoc) , 4.22 (m, 2 H) , 4.17 (b 
s, 1H, Man4-H2) , 4.09 (m, 2 H) , 2.74 (m, 2 H, As 
n-jSCH, NeuAc7-H3eq), 2.45-2.60 (m, 1H, Asn 
— /? C H) , 2.05, 2.03, 2.02, 2.00 (each s, Ac), 1 
.77 (dd, 1H, NeuAc7-H3ax) 

[0 10 7] 
[^4 5] 




o 



[0 10 8] 
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[<fc4 6] 



HO 

O OH OH V 

HO "A^^S^Ih 
HOZZfQf NHAc NHAco COOH 

*itn*$a&** (cl - 2) 




o 

[0 10 9] 
[ft 4 7] 

HOOC HO 



NHAc 



IO»<lHAc 



ho"5 n J-HPo&o 



6 © 



HO "^^^S^Ih 
H0t2J£7 NHAc NHAc© COOH 

ho! 




OH HO-\ o s° 



HOlVS 



HO i^X >«0*^JfiAc (C 1 - 3 ) 

[0 110] 

2 

lt#?>«^ (Cl-2) (2m g, 0.88/amol) 
i^Wr/lmg^HEPESifit (5 0mM, pH5.0) 100^ 
1 ^mm^^r, ^h\zp-H=7>7 fy^t* {mWTMQm, from J a 
ck Beans, 5//L, 1 0 0 mU) SriDx-fco 3 7 ICC 1 5 B# 

lffl#ttL7t^ ^ >Zfy>7 4 )l>?-T?>j&*?f-DtZo 5iS^HPLC (ODS 
2.0^X25cnu Mm «Ji 5 0 mMft»7 A*$gf£ I T 

b - h i; g 2 : 18. Il7.5ml/min) trffiMt/c^ ^«rift 

m, ^-emknmzft'otzo w%m*fr2 o o^ 1 i«^ods-*7a 

> ^v^tr 2 5%7-th-f'J >U*»«["C#a Srffl v*rltt*6ftyiS:ff o 

ilftt1-&ft<£-tJ (C2) ri*0. 5// g#«b*L7t 0 NMRT'-^ttJSLT 
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1H NMR (4 0 0MHz, D 2 O, 3 0X1, HOD=4.8l) 
* 7.9 0 (d, 2H, Fmoc) , 7.6 9 (d, 2 H, Fmoc) , 7.4 
9 (dd, 2H, Fmoc), 7.42 (d d, 2H, Fmoc), 5.10 (s 
, 1H, Ma n4-Hl) , 4.9 8 (d, 1 H, GlcNAcl— HI) 4. 
90 (s, 1H, Man4' -H-l) , 4.50-4.60 (m) , 4.33 ( 
1H, Fmoc) , 4.2 2 (m, 2 H) , 4.17 (bs, 1 H, Man4-H 
2) , 4. 1 0 (m, 2H) , 2.7 4 (m, 2 H, Asn-/?CH, NeuA 
7-H3eq) , 2.4 5-2.6 0 (m, 1 H, A s n - p C H) , 2.05, 
2.03, 2.01 (each s, Ac), 1.78 (dd, 1 H, NeuAc 
7-H3 a x) 

[0 112] 
[It 4 8] 



c 



HOOC OH Hpj^o ^° 



HO Hjk^ 0 ^ N » I 

H °w\ NHAc NHAc ° ^OOH 




o 

[0 113] 

SUfc«2t^^(C2) (1.8mg, 0.86,mol)^^> 
Jt»7^>lmgt#KHEPES«|*« (5 0mM, pH5.0) 90 
^ 1 $£>KN-T-fe?-;v- ^-^;vrj^^ -^—tf (v^r^K 

■i^m from Jack B e a n s ) £ 4 1 (2 5 0 mU) fnk.1t 

fco ***HPLC (ODS*7A, 2.0j5X2 5cm, Mftfttt 5 0 mM 
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imrv-t^^ATK^: T-feh-h V;V=8 2 : 1 8, g|ji7.5ml/mi 
n) *v>t«£§£^&*to£ 0 5^«7jt2 0 0/. 

HM^ODS-^^A^nvf^?^ - (3^^y-;V7 5Ci 8~° 

) ^^TM^i^To^ti^, @^t1-^><b^ (C3) *»0.9Acg# 
[0 114] 



»M3 Tl#e>^fc^% (C3) (0.8mg, 0 . 4 2 y« m o 1 ) £ * vifiL 
t-W^lmg^HEPESlfM (50mM, pH5.0) 5 0/.H: 
*§fi¥£-^ ff -Y>/y^-b* (y^YT;VK'j7fttI, from Jack 

Beans) 3 0 M I (2.9U) J}Ux.tz 0 3 7^6 3 Bf TO® 

Ltz'ik, ^yy^yy^ov^-x-^A^^tzo 5$^hplc (ods*7A 

> 2.0^X25cnu S^$U± 5 0 mMSfr >^E- ? AtKv#^ : 
hV;v=8 0 : 2 O, ae&7. 5ml/mi n) Tffl^L^ ^ 

^r^mwm^T^tzo m&m*7&2 00// n:ii?^0Ds-*7A^D7 

^ BWt-r*^^ (C4) ri*0. 6^ g#e>*Lfco 
[0 116] 



[<b4 9] 




o 



[0 115] 



MM 4 
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Hk5 0] 




HO H^^^^SlLK^NH 
HC^2J&7 NHAc NHAcq COOH 

CC4) 




[0 117] 

mnm 1 "c&t>tiiz{t&® (c 1 - 3 ) (im g , 0.44^01) tvs 

liT^r/lmg^HEPESWt (5 0raM, pH5.0) 5 0^1 

KmMmt, £ h \z. p - is v z y is y-n (^t^xmnm, from j a c 

k Beans, 5/uL, 1 0 0 mU) £jJDx.£o 3 7 W 1 5 ftffl 

fiL/;f, >7?>7<t ;V^-T6^*ff.ofc 0 ^?££HPLC (0DS# 
2.0#X25cm, lN^i(i5 0 mMSfT V A 7 K» I 7«te 

h - > i; ;v= 8 2 ! 18. Sfc&7 . 5ml/min) -cmULtz^ v«£at*i 
> ^-caDlS*aft*ffofco 3SS«KJ*7K2 0 0// 1 ;:jSi$-t0DS-*5A^ 
nv^77^- (37*y-;V7 5Ci8-opn, *4SJ^-eiJfe^*ffv^ 

iWt-tMb-fr* (C5) ri*0. 3 M snbtltZo 
[0 118] 
Kb 5 1] 



HOOC HO 

HO H^^g^^LH^NH 

HckZjSZ? NHAc NHAC 0 COOH 

HO I 

Tfc^HAc ( C5) 
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[0 119] 

mmme 

$mffl5"Z&b*'frtt&m (C 5) (l.Omg, 0.48^mol) >7v 
JfiLftT^r/lmgi^CHEPEStMI (5 0mM, pH5.0) 50 
^ 1 S^CN-T^^-^-^;^^-^--*? (v^vr^K 

y *-*t»L from Jack Beans) ^4^ 1 (2 5 0mU) Uflx.^ 

fz 0 5^HPLC (ODS*7A, 2. 0^X25c m> aP^gfJi 5 OmM 
I^^TV^^^AtK^ :7-t>-b'J;l/=8 2 : 18. «£j£7. 5m 1 /m i 
n) -effi^L^ M£jft&S. -k^X-miitmit'K^tZo W&m*^ 0 0/. 
1 i:?lll$^ODS-*7A^nYb^77^- {u^is-fr 7 5 C i s~ o 

p n, m^^7K-e^^tTV\ ^-C2 5 h~ b y ;v7to#ir?i§m£^& 

) *JBv*Tfttt^*frofci:£%, B«fc*<Mfr&to (C6) ^0.6/zg# 

[0 12 0] 
Ht5 2] 

H<F° 0t? "° 



NHAc 



° OH OH 




HO .„„ % , „ 

Ho\2jS37 MHAc NHAcq COOH 

HO ° H (C6) 

[0 12 1] 

7 

^»J6TifbtL7t<k^% (C6) (l.Omg, 0.53/jmol) t-7v]fo. 
i7;V7*r/lmg^HEPESlfit (5 0mM, pH5.0) 5 0// U: 

v^--fe~ (y^vT^FV from Jack 

Beans) 10^1 (0.9U) iPx.fc 0 i«^3 7t:f2 OWf 
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„ 2.00x25cm, £H&j%tt5 0 mM^i7>^") A7fc?§i£ I T-tr h — 
h 'J ;V= 8 0 : 2 0 > «EA 7 . 5 m 1 /m i n) -CfcJRLfcfk & 
^T'lM^ffo^o gSS$&£7fc2 0 0// 1 (:»iH0DS-*5A^D7 

, B&)£-f2>4k&® (C7) ^0.5// g#^tL7t 0 
[0 12 21 



[0 12 3] 

Fmoci"CW7r/075yi^ilL!ty7" -t*^^- 
v-7" -7^*n->7n a 2,3t«TW¥> (C8-1) ^ilFFm 
o c$t7^^7^>07^Sgf ^lL^2i<^)t7 7" -t^^v- 7 
" -7Wn-yrn c 2, 3*fllT;^7^ (C 8 - 2 ££FC 8 - 3 ) <D& 

^r^iWmo clTW7ry^)7^il|^lU:2lOT/ 
7" -:P**v-7" -7;^n-y7n a 2,3ii7^7r/^ 0 
[0 12 4] 



Mb 5 3] 





NHAc NHAcq COOH 



(C7) 
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[ft 5 4] 



HOOC HO 

HO H^^^^^^K^X 
HC*3£G7 NHAc NHAcq COOH 

(C8-1) 





[ft 5 5] 



HO 



o oh oh °y 

ho hqjM^t^o^LSI^Ah 

Wfa^py NHAC NHAco COOH 

HOOC OH HO-\,o y° 




H 3 C^ Hh HO 
O 

[0 12 6] 
[ft 5 6] 

HOOC HO 
"^J^^HO^NH 



NHAc 




HO "^s^sr^sc^N^NH 

H03JD/ NHAc NHAco COOH 

HO I 

0H HO-^0>° 

hoI^Wo^ac (C8-3) 

HO^OH 

[0 12 7] 

H»!l 2 (Dit&m (C 1 - 2 ) <£>ft *) KH»J 8 Ti# <b titzit'&m (C 8 - 2 
) *tefflLfcl2W±*Jfc«2 fclSl^t-CB^t-t-'Sft^ (C9) imhftti 
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[0 12 8] 
[it 5 71 



Hrw NHAc 




^ 0 T 
ho H <b^^<?^6^VY NH 

HOiZyQ/ NHAc NHAcq COOH 



(C 9) 




nifefli 3 o<b^ ( c 2 ) oft*) \~nmm 9 -c» h tttzit&m ( c 9 ) 
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